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Abstract of JP2002233393 

PROBLEM TO BE SOLVED: To provide a method for efficiently producing a bio-diesel fuel (bio- diesel) 
that can be used in conventional petroleunn-based diesel engines, can be recycled and scarcely 
pollutes. SOLUTION: Ttiis method for producing the bio-diesel is characterized by the esterification 
reaction of a fat or fatty oil with a lipase originated from a Cryptococcus genus yeast (PERM P-15155) 
in the presence of the fat or fatty oil and an alcohol Thereby, the reaction can not only efficiently be 
carried out at one step without sequentially adding the alcohol, but the bio-diesel can efficiently be 
produced even when an organic solvent or water is contained. 
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(57) 

[ I']|i5^#a ] 'ittlJJg h r/L-n — ^VOif ftT . Cryptococc 
(PERM P-15155) Efe3ft60U>N°— If' 

[xfjia] r;^3-;^$«a'sJp-ri>c: i:^-<"7>'X-^ 
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^i^:^ ,X,Xt°— . S-2 (Cryptococcus sp. S-2) (FE 

RM p-15155) . i'WWib-r^imm3^zim 

( 1 ) f^ffl 

( 2 ) « 

hyy^-u>'. bu^ruu^-. hUAVi^s^^-, by 

( 3 ) fi»#^'lt 

1 , 2(2. 3 ) -'JirV-i Vt'^^m.L. I, 3 - i^'^r 

V- -f > >: t y 7}- L-' -f yitw.'A ^ ^, 

( 4 ) :£Bp H;WSSp HiSli] 
Sjfip H : 7 . 0 
S^PHKH : 5-9 

"^fj^x-h^. 6 or.. so-jj-io^Miit-isvv-ctW*: 
[Mim 6 ] mmt ixmmmmi ^ h - 1 . sr#m 

[000 1 ] 



[0002] 

mzm^ 5 i »^WII$nT*3 19 , ffi^MftiO J: a 

[0003] ^0 l.fzmK<^)^.. 5i[&<-X(7)-fV — ^f 
;«4i;|s]txyi;>5&ij$fflT-& . m:^'xWL^M.i±m 

[ 0 0 0 4 ] ^ "^Mi. m'>tmmm<^)T)va 

)Vy-7.'r)V (ME) tcfit^SixS i^ic, *B§4'<73^'-y 
•fen— T/t-rJ-zi/fc '5rXXT-'l'3:JIILTf#ii>^xl.T 
;^df/WXy!.7-/t'Sr1t#;-r-g. itO'C$>l. <■ 

[0005] .r £oy-^-< ^ — tf;iso^< {ift^ 

iiMi?^'y-feo-;i'raiRc73fflit§ , i/-^<-(7)S®Xii?.t 

,_-i;,?i)?i,X-.v.>..S.., 

[0006 ] -e^T-, y./-?-' t:'R#**rfiJ)+lLfc/v-f .^r 

iiis ( hy^^'y-fey f) &iitMKi:^'y^2n- 

f^fr-Ci t . MWIS fc T;l^a - / t *• x x -r ^ $ h jt 

^^fcyv^-^f^#ffl§-^^l>^: tT'. b y ^''y-fey f4'o 
^' y -fe n-;P y ^ 9 y — ;t 4- fff&ISr/l'^— /PSrxx-f 

[0007] }- y 9- y y K 1 -^t-T-fi . 3 o^siaMt^ 
1 ■0£7)i5'' y -fe n-;u-x)- f^. I. ^ t J; 0 . h y j?'" y -fe y K 

1 ^/t-*r^^fe(cy v-f :7r -r' i' — fe'/V ( T/l ^/l-XXx 

[0 0 0 8] L.;&-L. ^^TWi^^tir y>N--fe'*r 

m^ yfz'U .^-r' < irii-cb i) ^^''y-fe^^-f 

xx-r/Ht -y-, '^«)x;j£*'{i{J*IT L fz^)^X-^ ^ iz 
2^;L'^DT;U3-;LSr 1 ^)V-t^f!m:Mz.X\Kts:>£=$' 
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I 0 0 0 9 ] 

mmmmtx o t-tum: ^^-^tma. iMttix 

[0010] 

CO 0 , L t h y ^- y -fe y K i; y 
y t o^^ff T V ^ t h y iJ'" y -t y k 4'c7j ^--^ y -t n 



[0011] i^^mm. Mxmxzm-3^^-xti:iifvrz 

tf^t}m:Mmc^MmMmxhl>c: t imMLtzt:t,fT^ 

[0012] t<mMid. mm ( b y y'y -t y k > t tju 
K^^sj^i^«*e^riSv©i:-r^ i>cr,Th->x, y>"? 

;w^iiKJiG^llMT^ I. ^iOTsb^xtffc-iOJ: o^y ^n- 

LTii. y yrb3-/;ifXMii*coy^^--ifWiJ*$ 

•?-<7)a-fb^Wtt«{i:J^«o tn'o x-h ^ . 
[0013] {Dim 

mwmmzt<'ix. by^-y-ty KicftmLT. ^"y 
-fe y y t iiwffitcj n7K»M-r 2. « by y ^ y h 4i(^j7" 

[0014] ( 2 ) aa^f 

h y ^" y -b X ^ YB.u^4 )uzn'r^wm 

[00 15] 



<«1) 





^itMl* (%) 




50.2 




29.5.4 




289.0 




56.3 




56.3 




12.7 




m.4 




18.8 




100.0 




56,2 




60.1 




80.2 




76.0 




52.0 




32.1 



* ^mm.-^itmmt h 'j-tui >\,z%\^h\t<m.'^ loot ttzt^ <^%x'^ 

I tz , 

[ 0 0 1 6 ] h y iJ^'y-fex-f byy f-u>\ hy:^ryy>. h')><)Vi^y , vj-^vi 
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[0017] ( 3 ) immm^ 
^^m^fz. wmKmiiZi: o . ^p-r y'mt'Mm.<^ i , 

2(2, 3) -iy::^Uiytfi^l,. 1, ^-'JifV^ 

[0018] ( 4 ) WMp H Sll^'^^P HIeHI 
ttiS^Si^RJiSS^pHfi? . 0T-?^o/::« pH8. 0 



[0019] ( 5 ) K^mm^^mf^^'&^zi.h9<.m<r) 



(fg2) 

: U/1"'effi!Sf:RtS^«^S««^iaot^ 



KJSsm^EJi: 3 7 'CCS) o /"c « U*^ LiSJfS±#t; J; !> 

vStt^^vS{4^5&-T'3!) 0 . 6 or.. 3Q^<mmm,z 
[00 20] ( 6 ) im. mwx^^'s.mt 

a^iOlriivSi^SrO. 2. 5, 5. 0. 7. 5„ 1 0. 

< y-if y ^ < ^m^wmm ^zmixh dms 

O (diiiiethylsulfoxide) , i^'X^;UX— r;l^tij; 
{it^ t ^Vgttc0±#*^'^ (i>fL. DMS07. 5 %c?)4fc« 

6 4 . 2 %£7)YS'|4±#3&m^.tLfc , 
[0021] 



^ Mi 


*itM14 (%) 


0 


2.5 


5.0 


7.5 


10,0 




100 


92.2 


83.3 


23.0 


9.0 




100 


68.6 


59,7 


5.3 






100 


80,4 


74,8 


60,4 


b4.5 




100 


100 


116,7 


113, 2 


100, 6 


DMF 


100 


92.6 


92.4 


66.8 


36.3 


DMSO 


100 


108.3 


121,,4 


mi 


124.4 




100 


96.9 


9b.?: 


90.9 


74,4 




100 


85.3 


62.9 


35.6 


12.8 




100 


80.9 


71.1 


55.1 


34.6 



[00 2 2] Cl^O J; 3 t^. * ^} -> %—\£-lT~^mMnXzWS, 

x'hh^k. \mwt^^ 1 x'h h , y ■> ^- i ^ ^ 

[0023] i: r ^j&^2|s:yyN°— lf-{4 , i.^.x^;Wx-x 

;U . v:-?n;}:^L A, -^^-if y <?)#l£t J; o'C i> 5 0 %U 

^jmw^ vx h immtit5^^zm'^'k friw l t ^ q . 

mm. mzjimmwjmmmmcomt^fi^. ^hi^x-r<fi 
x\>^i>. 



[0024] (7 ) y A°--t:^gtt.t':)Sl|/Ea; 
yz-v — -ti'vSttii, p-nitorophenyl laurate (p-NPL)2:R 
rDK«i;t^c4 1 Onm<r)il^Jtffi-fcTaiJ^L/i. i^itJ 
Wt^fBt, :ty-:/-i-^;l'^»i: Lfz)M'&mzX')^-< 

[0025] ( 8 ) r^^M 
22kDa (SDS-PAGE) 

[0 0 2 6 ] ifmmii. htiLfzmimm'iim-^f^^^ 

X. M*BK*niOy n'-- fe'WiCc'Jia^r^-'f 7V)»3R{± 
if»«i:fg5gL. ii'L&yy^--lfCS2i: 
•^^tTt (^Sr^D, <r7i^CS2yM--t-i:(,^d^:i;t$) 

[ 0 0 2 7 ] ^wni^zi^tmimmt. mux 

9 \) r V ■•/ i) .XM(;;Mt" hs~ 2 tt ( F E R M P - 
15 15 5) (OT, C S 2mh V> d i i: t ) 

mm)- (:yyfm .. tmt h 1 1 *^-c ^ i. .1 z izmmiym 
^ivfzmmi. ^Mmm ( y/^--tfc s 2 > 



(5) 002-233393 (P2002-233393A) 



fjX XXb°— . S - 2 ( CryptococciiK sp. S-2) 

E RM P - 1 5 1 5 5 i: LT^it Lf^ . 
[0028] C S 2mi:'^mi>zLfzif-jXm- 

z t ^ 1. „ mm. Y M mm mM^^p- o . 3 

S^xdfxo. 5%. '<.7"h>-0. 5%. 

(CT2 4 OB#rHllutS« ( 5. 4 — 5. 8 

[00 2 9] PaxdrJXO. 5%, KH2PO4 1%. M 

is^fzh o mm±&mm tttz. i o o mi ^'^j^ifen 
Jtiitc. mmmtrcmi: i%iv/v)mmL. 2 5^c i o 

D^U-i y liJilSJlI L < T t> J; ^ Cryptococcus sp. 
Oft) 3 fa</j ij / \-+iVt51*.i^>5>SK'A=''_a^>n. , 

[0030] c s 2i*c^jt$*!i, Pftc7)*#K=>: nm^zm 

[003 1 ] C S 2tt^>S«t/cf*. 
, fij Idioms. ^ W& L a . a -7 1- 5 7 - M 

wmi . S;Kic»^-r ci t l ^£:>^-tii^^ < . 
mt\mm:Jc:mw\-^m.x%fmmm)M ^ 

[00 32] I j; -3 t 'C t# hixSz-^W^ ( C S 2 'J 

fflj*t.)AiGic>fiiffl-c* -6 1 1 iti> *>-6/vc7.).r t xh h „ 

[0 0 3 3] t-^W^Wi)^'-^' h'.Z\X^ ilt|jji>T/L-J-/I- 
-JVb. r/l-n-zu^x^^T-^l-^tft-rfLtf J: < , fij/.^f , 



[0034] ClCDiot:, ^tc^B^iiP^Cryptococcus s 

p. S-2^D:*.;f:-r-S S-ffifflt-^ ^ i; T-\ f U ^•"U 

•fe U F 1 ^;l-4:>pf m^ntt^h 3 ^/Wfc J;l^'-^i-a:J.±<7) 

tTt-' -f — tf" /Uc?>:t*Xg^mii6-fk-t ^ i .i; * ^^tlt:! \^fz 
[003 5] tfz-miz^) 7\^(r)'^K^fMX'l± 

<?yMKmx-hhx.xy',H"im7Hi:mi < mm Lfz^-imiz 

X '0^i^X-^^KlB-¥±t^^hijc:>Xh^. Lfj^^hi^zCr 
yptococcus sp. S~2cr)^Mt^U^-^—'i£it. M^<7)U^-^ 

—^x'i±x.x-fMt<^mf '>>tih 7Y.^n'^mzi5\^x i> -e 
)VitKmx\immt<z7\i.ff± t . i (o&^j<co#fiiic j: 

Y) ij fel^ J; -Sxxf^'WtKlBtiiStf ^tL^ i hztf: 
h tfK Cryptococcus sp. S-2U^^°— <f't"{4-f- O L-f^MW 

[0036] B*-Cvs;^ — tf/l-cOMWi: LT 

^^C7:)=i>-j:.\, Cryptococcus sp. S-2U j'\° — tf{i.l 3 L 
V * 0 i^.)*^- S:Mi--r -§> i ^ < >^ 

[003 7 ] Cryptococcus . sp . S-2 >J >N°--M{i. 

ffift? SO 43 T- 1 mm L T twi^ V >x X -r /l^^fe.ffitt 

ffiMlT"M©t::;4.*.T-&l.fc<7)'C|>.&, Cryptococcus s 

p. S-2 ^) ^-i-^t^'^mznLxn^zm^i. < r^^r 

hcryX'hh , 

[0038] amv:)U.'N--<f{i^^t?-y. ^iiiix— r/W 
(O^X'^<r)X^mSiTi)^^kiVttK Cryptococcus sp. 

S-2 y 7 ■^''^{^■i ix h -^wmmoyW(Exmz^c<:^y}^^<7) 

Az^i-ifiy-t-ioilh „ Cryptococcus sp. S-2 ' J -tr'tii h 
U X'U -Ir U K i:fi«r;W3-;Uc?)xX7";Ht:KJS{'Ctdv > 
T 'V^-r > . ^?Sx- -r/UiO?Sft t'xx -r/U-ft;Sft**^'r&] 

aWS»DSS.-iH«fct--i> '1 c X->7>x oTSiJ* i < ^^-^ 4- 
ir" —"^^Vim^jEMb^^mxh hat ^T^r i> <?:)■<:•■$) o . 
3x 1- jo X tf^:iM.±M>i^)X-^'^¥:c}nxh i> 
[0039] y^mncrmmmmb t-cii, Tie<^}ii«j&< 
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(3) P#Cryptococcus sp. S-2cr)V ^^—^^MMLtz 

[0 04 0] ^)r^-^Mm^W<^mh.LX\±. 9)m 

im^tit. *U-rifi, WMM. izSM. ^ 

^n'^--. Mil, .Wl- f«M^<50i))«iti, ^ 

[004 1 ] 3^,^Bjjtc:j3v^T?M§or;P--¥;i''XXT-;Hk 
^l£-{iit«iS«^7»;*c^7j<5)-i^:)i¥i£ii J; o T SSS^S^t 

3 tsumzX'^xm&Lfzms^hmmm.m-th z t //"sr 

. ._„_i^Jk^Jka.-ik. xf-;kr;k n — Ik., ^^-rsKikZik a r-: 

;k, VTntVkT/kri— ;k. 7'f-;kT;kr7-;k, ^ y 
:/f-./kr7k3— s --y-^/kTykn— t-y'-y-)i- 
T;krj— /k, r S;kT;kr7— ^<-i'7kr;k3— 
lll,Klir;kn-;k : ry;kT;ka-;k, rn/\7k#~;kT 
;Wr!-;k^<50^||tlltKjKT/kn-;U ; v-^'n^Jr-tfy 
i' i?n'^>-^'y-;kt?<?3mi5'iTA-:3-;l. ; O- 
i^Jl'TJl-::i—Jl\ S/k7'7k3— ;k# C»:?r#|g^T;k 

r?— ; '¥-c7)fifii?)#^T;kr7— ;k, 

[ 0 0 4 3] ^9tm'k'Mm-tiAzii. mm. rnu- 

;k , i— -if s- jJIfr , -f >' ^- ''v— h -r iiti;' J; < , L 

i,Kmmzym'^^mmMfjnM.i±.Lx i. t^js^^'-ff 

[0 0 44] i^»{i;3 0 0~5 0 0 OU. *T*L <(-i: 

5 0 0 - 3 0 0 0 U . i L < { .± 1 5 0 0—250 

0 U T'S) 0 , K«a;4{;:M L "C -^ymf^ 5 - 5 0 0 w t 
%^1±^LXioKibmmi^tli'\ -^eiifc'cI^^vKitb 0 
— 10 0wt.%(5D#:ftTr--{iXX7"/k*<7)i«Jp#B^(b 
i-U 7'yk-?~yk».*Mlt:WLTl : 1-1 : 4(7)tm 



Tcoi^-^) . r;krj— ^kM^oirb^Mftv^^-A^xXT^^Wt: 
^) , T-'krj— ;kc7)J:t*:*-''i«Vv>jyjixxf/kfb^-X)i']t5ki 

[0045] MfcRJ5B*#(cMtT«, P H 5-9 , 

(S2 5-4 0T:t::i3^-iT}±tSSy<7.)Kymi§(4l:Si6A,i-i, 

ti^txBi!:B^mmthwmM.miK(Dm^Hxhh:iji. — 

mc^.m'St IX 5 0-20 ommmmxmnc^mmvm 

fS.^ix^ . =5rfc. RjEJi:, 5 0 — 3 0 0 r p mUMXM 

[0 04 6] i/o:. --^WMIimii. i^'pf ^-/kX/k^^^rv- 
K (DMSO) , i/X-f-;kX— r;k, n-'^.^+J-V. 

w^tL^\^b\<-^o^^mhi4-thi><7)x-h-^x . 3 0%a 
-b-mz.. ■^mmmmm.z^'^xM. ^^.tfoMso, 

n ->vdr-»f y . :5v*x-7";k* 5 — 15 %^;ja Lf^^-^ 

*I<7;)gsJnfc J; o txx -r^Hb**- !> i i: -r ^> «TSg-e 
[0 047] 

[HWJl ] Pax^;^ 0. 5%. ^^J'k-X 0. 

5%, KH2PO4 1%, MgSO, • 7H,0 1%. 
k U :^ k-< > 1 %*>;?>>S;-|) U AS--tf4iSffl±$*atCBUtS 

„*L5t C S 2^ ( FKRM P 15 1.5.5. J._&,.l-% 

( v/ V ) tgfflk. TOHp H 5 . 6 , 2 5r , 1 0 0 r 

p mt- 1 2 0 mmky- ') mm Lfz 

[0048] m'moMm\m<7yi. o iztx^-^fz. m-m 

mmi:m^^fzmmm't S , O O O rpm, l Omina^t^^^Sfl 

L . 0 . ASjxmO.A y y" y yy ^ tV9— t^z X . 

mmmzx^immi^z. -^y^mmmfSK-geA sp 

-5PW;^ A j; giM'Sft^ n-' h :J''-7 7 ^ ( p H 7 . 

ovym'>'i-/yT. nxt/^tazo. 5%Na.cimta 
tfci><^izX h yy >'X>- hif ,4:1 ) CJ; -rc y/\--^'Sr 
WMLf^. iiSttttl 7. IfS, ilXMil 1. 4 %T7fe o 

fc„ SDS PAGEi'Cm^vy ki:4-D, -3t^«±D 

S S - P A G E i 0 2 2 k i^'Vk k y T'^ !> i i: 

vfz. n^ivfzmm ( c s 2 y^t— (^mitmmm. 

[ 0 0 4 9 ] 

[SISW2] P#CryF>tococcus sp. S-2^ U /N^-fe'^M 
fflmtlll (^JtM 1 ) X 1 2 OB#Rg, 2 5 'Cig-3t , t#f^>ix 
8 , 0 0 0 r p mX 2 0 -JiSl-C^ L , }S'D±<t 
S: 7' £ >^|±c7j 1 0, 00 0 jj- y 1- PSi'l-o iiftJl 

( YM~- 1 0 ) (cTinsst, nmm^my 

[0050] 

[^lifif?i|3 ] A : C S 2 'Jvt— m^t:A9y 



:(7) 002-233393 ( P 2 0 0 2 - 2 3 3 3 9 3 A ) 



-/P$rRJit>$-^T?|tlJ]i<73;<^;UXXT-;Nb i^-^yUi^ 

[00 5 1 ] ( 1 ) UAN--te'ig1t 

U J -12 vgttJi , p - —hayj:. =-)V ■ "y^^j >St ( p 

-N P L) t:mmbLfz'it%%mMzX OMSt/c. m 

G7 X y-;k*^fi!i-ri.»«^BI«vStt 1 h i: L 

[00 52] ( 2 ) p< ^/Wxx-r/Kt 

iltl c:^-9 y — H' 9.65 .g , / 0 . 3 5 g ( m o 1 /m o 

1 = 1/1 ) <7)mmi^^m^t Lti , zntz 500 
uioc s 2 'jM— -fcf-^-^tf 4 m 1 mmw.i: 1 0 0 m 1 CO 
^■^H^^ny^xamimt-cKmM^-^mt L. so 

9 en^ral 1 6 0 r pmicT^h d -f-ixr isT-^j^t; 

[00 53] ( 3 ) BimMMim^ 

mm A ■*r500 — 2, 500U. awaitc^ft 

ill: 1 3 - 2 0 0 w t p< y -jum itimzn l x 

1:1-1: 4 0|gia-C»§-t»e^#Srmrftfc. 
$i^iCpH5~9. ?aJK2 5-4 O^acTMJSE^frSm 
IfL/^, a/ia^^«li^«^Jn ( 1 0%. w/v) iT)^ 

[0 0 54] (4 ) ^-rf^D— ^Cf'X^'n-eh/^:?-^)- 
W 

-^mmmzRimi- 0 3 0 0^-^ ^'u y -y h;pcoMff 
(*i ) 

_ _ ^ _ _ .SJL :„«-aMMffi€>.:?Jl7:.b n 



^m±LX3m6mL. m't^k. ^(^m^wz. 1 5 

6 OV-f a U -y 1-;L'(7) h U 7^7°U ySrrtgPlI*. s^^K 
^SS-^- h U "^A^fj^K^llh LT . 3 . 0ml CO/v=^-if >•• 

^^JdL. J;<M#m-^L/::, ^KX^l. OW^n 

1; -y h ;l iDMf} S: K D . D £3 - 5 ^ -^^ t' ^ U - * 5 A 
(0.25 mm X 1 5 m ; J & W S c i e n t i 
f ic, Forsom, CA, \i S A) iiZXh:^'y 7.9 

u'^hV^M. ( mmm. gc - 1 7 a ) tc-cRis^^co 

ME (^^;Wx^x/U) . FFA Srtil 

^l'rfL2 4 5BJ:6^'2 5 0°C<, AyUtl 5 OrtiT 
0. 5^«flL/tfS, 2 1 O'Ci-C-S^C/m i n. ^fi 
^M3 0 O'Ctfl Or./'m i n</)^Xtm^Lfz. 
[005 5 ] B : mm 2 X%fmW9 U r h n -y ^ A 
x;?. t - . S - 2 **iO«iM®!fl5^ y 1 tTffl 
(/K ffl!i)?fic0^f-;Wxx-r-'l^Sr^f-5/i, 

[0056] :*y/N--ifS:fflvvt y-7"?*, isa?ifi, -31*: 

3 or. 9 6^P^<50Mrc>-t-*«EH*i24. 9%c7)XXr- 
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